COHb: baseline (<2%) and elevated (10 -12%). The objective of this study was to calibrate and validate the accuracy of the Nonin SenSmart Multi-Sensing Oximetry System's S p O 2 measurement at multiple intervals during elevated COHb up to 15%.
Predicting Influenza Infection by Clinical Feature-Based Machine Learning Algorithms
Hung S, Hsieh C, Chen K/Chang Gung Memorial Hospital, Linkou, Taoyuan, Taiwan Study Objectives: Timely diagnosis of influenza was thought to assist clinical assessment and disease surveillance, as well as optimal patient management and infection control. No single clinical symptom or sign is accurate enough to be useful in differentiating influenza from other respiratory infections. We aimed to formulate prediction rules by combining clinical signs and symptoms among patients and further evaluate the accuracy of prediction model developed by machine-learning algorithm.
Methods: Data of 1351 patients with influenza-like illness (ILI) admitted to emergency departments (EDs) of the Johns Hopkins Centers of Excellence for Influenza Research and Surveillance network hospitals both in US and Taiwan from 2015 to 2018 were analyzed with different machine-learning algorithms. ILI was defined as documented or reported fever and any of 3 respiratory symptoms including cough, headache or sore throat within the past 7 days presented to EDs. Patient demographics, past medical history, history of animal or human exposure, travel, occupations, and clinical symptoms were collected. Feature selection methods including recursive feature elimination, random forest and recursive partitioning were utilized to select feature. Different machine-learning algorithms including artificial neural network, recursive partitioning algorithm, support vector machine, random forest, Extreme Gradient Boosting (XGBoost) and their variants were trained in 75% and tested in 25% of the dataset. The area under the receiver operating characteristic curve (AUC) was utilized to select the best model.
Results: Among total of 1351 patients recruited into this study during 3 influenza seasons, 605 were tested positive for influenza infection. They tended to older (43.9 versus 41.7 year), had higher body temperature (39.4 versus 38.8 C) and were more likely to have history of chronic lung disease. History of influenza vaccination, exposure to human, corticosteroid, antibiotics prescription, and symptom of cough, rhinorrhea, sore throat, wheezing were selected most frequently by different feature selection algorithm among those eligible features extracted from this database. Between different machine-learning algorithms, Extreme Gradient Boosting (XGBoost) outperformed the others (AUC: 0.87 in training set, 0.79 in testing set), and random forest was the least likely to over-fit the data (AUC: 0.75 in training set, 0.74 in testing set).
Conclusions: Machine-learning algorithm that obtained from this dataset could be utilized to increase the pre-test probability before approaching the patients in the EDs. Study Objectives: To prospectively describe the diagnoses and treatment of older emergency department (ED) patients presenting with dyspnea and to determine the patient characteristics which predict each of pneumonia, chronic obstructive pulmonary disease (COPD) and heart failure (HF).
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Methods: This is a prospective, observational cohort study of older adult (aged !65 years of age) who present with a chief complaint consistent with dyspnea or 2 respiratory rates greater than 20 within 4 hours of presentation. Exclusion criteria included: inability to obtain consent, active cancer, organ transplant on immunosuppression, trauma activation, incarceration or suicidal. Patients who were altered or had cognitive impairment were included. Sample size of 89 was based on a previous studies. Patients were enrolled at 2 EDs, 1 academic and 1 community, from 7am to 11pm, 7 days a week. Blood samples were collected for measurement of current (brain naturitic peptide, troponin and procalcitonin) and novel antimicrobial peptides that may help diagnose infectious causes of dyspnea (human beta defensin 1 and 2 (HBD-1, -2), human neutrophil peptides 1-3 (HNP1-3) and cathelididin (LL-37)).
The diagnosis and treatment of dyspneic older adult ED patients will be described with proportion and 95% confidence intervals. ED diagnosis agreement with expert "gold standard" panel review will be compared to an a priori standard of 50% using a 1-sided Chi-square test. Finally, unadjusted univariate associations between each of the 3 diagnoses individually and patient demographics, medical history, diagnostic study results and presentation using univariate logistic regression.
Results: Enrollment is progressing with 335 patients screened, 122 eligible for enrollment and 71 enrolled as of May. Average age was similar across screened (74.1 years), eligible (74.4) and enrolled patients (72.6). The majority of patients were eligible by chief complaint only (88%).
Our goal is to complete enrollment by July 1, 2018 with completion of chart review for gold standard diagnosis by experts and blood sample analysis by September 1, 2018 and initial data analysis completion by the meeting of the American College of Emergency Physicians (ACEP) in October 2018.
Conclusions: Dyspnea is a common, high morbidity illness in older adult ED patients. We will provide the results of the first prospective study of dyspneic undifferentiated older adult patients in the ED. Study Objectives: In the evaluation of female pelvic etiologies, physicians often order both ultrasound and CT imaging within the diagnostic workup. In an effort to both avoid radiation and redundant imaging, this study evaluates the diagnostic accuracy of MRI for the evaluation of female pelvic pathology in emergency department (ED) patients presenting with lower abdominal pain.
Methods: This study is a sub-analysis of a HIPAA-compliant and institutional review board-approved prospective single-center study of patients undergoing evaluation for appendicitis at an academic hospital's ED. Patients were eligible if they were !12 years old and had a CT ordered for the evaluation of appendicitis. In this sub-analysis, only female patients who also underwent pelvic ultrasound were included. Participants underwent their research MRI scan after CT was performed. After the ED visit, 2 fellowshiptrained abdominal radiologists and 1 fellowship-trained musculoskeletal radiologist independently interpreted each MRI examination in a randomized fashion, blinded to all clinical information. Images were evaluated according to a standardized interpretation form, which queried the presence of common gynecologic pathology including ovarian cyst, ovarian torsion, tubo-ovarian abscess, oophoritis/salpingitis, and endometrial/uterine mass. A reference standard of surgical/pathological reports was used if available, while a chart review and follow-up phone call was otherwise used. An expert panel of 2 senior radiologists who reviewed all 3 imaging sets (MRI, CT, and ultrasound) and available clinical information determined the "ground truth" disease state for each patient. If multiple diagnoses were present in one patient, the cases were analyzed as separate instances. Each case was evaluated against the presence or absence of the items listed on the interpretation sheet, resulting in 5 separate 2x2 tables. Inter-rater reliability was measured using the Fleiss kappa statistic.
Results: This study included 41 women, mean age 27.6 years (range 13-59 years). Of these patients, 26 (63.4%) had an acute finding seen on imaging. When evaluating for any of the 5 diagnoses of interest, cumulative sensitivity and specificity (95% confidence interval) was 66.2% (59.6-72.8%) and 96.5% (95.4-97.6%), respectively. Ovarian cysts were the most common pathology, observed in 21 cases. The sensitivity and specificity for detecting ovarian cysts was 69.8% (58.5-81.2%) and 100% (100-100%). Three cases of endometrial/uterine masses were identified and had a corresponding sensitivity and specificity of 66.7% (35.9-97.5%) and 94.7% (90.6-97.5%). For the 2 cases each of torsion and oophoritis/salpingitis, sensitivity was 33.3% (0-71.1%) and 50.5% (10-90%) while specificity was 99.1% (97.5-100%) and 99.1% (97.5-100%), respectively. There were no cases of tubo-ovarian abscess, yielding a sensitivity of 100% (100%) and specificity of 98.3% (96.1-100%). Interrater reliability kappa statistics varied from 0.225 (oophoritis/salphingitis) to 0.823 (ovarian cyst).
Conclusions: MRI may be an acceptable single imaging alternative to the combination of ultrasound and CT in the emergent evaluation of pelvic pain.
Overnight Radiology Interpretation Discrepancies Between Emergency Physicians and Radiologists in a Community Hospital Emergency Department
Tranovich MJ, Gooch C, Dougherty J/Ohio Valley Medical Center, Wheeling, WV Study Objectives: In many community hospitals, off-hours emergency department (ED) radiographs are not read by a radiologist until the following morning and are instead interpreted by the emergency physician at the time of service without the aid of a radiologist. Studies have found conflicting results regarding the radiographic interpretation discrepancies between emergency physicians and trained radiologists. The aim of this study is to identify the number of radiologic interpretation discrepancies in a community ED setting between emergency physicians and radiologists as well as determine the frequency and nature of treatment changing discrepancies in order to determine if plain radiographs can be safely interpreted by EM physicians without immediate radiologist interpretation.
Methods: Using a preexisting logbook of radiologic discrepancies as well as our institutions' PACS system, all off-hours interpretation discrepancies between January 2012 and January 2015 were reviewed and recorded in a deidentified fashion. For each imaging study the type of radiograph was recorded for each patient. Discrepancy grades were recorded based on a preexisting 1-4 scale defined in the institution's protocol logbook as Grade 1 (no further action needed); Grade 2 (call to the patient, floor, or pharmacy for follow-up, oral antibiotic, etc); Grade 3 (return to ED for further treatment, eg. fracture that was not splinted); Grade 4 (return to ED for serious risk to patient, eg, pneumothorax, bowel obstruction). The total number of radiographs formally interpreted by an emergency physician during the prescribed time-frame were also recorded in order to determine overall agreement between emergency physicians and radiologists. Data were compiled and descriptive and comparative statistics were performed.
Results: A total of 16,121 emergency physician radiologic reads were recorded between 1/2012 and 1/2015. There were 1,044 discrepancies recorded in this time frame for a 93.5% agreement rate. Patients averaged 48.4 AE 25.0 years and 53.3% of patients were female. 24.9% were over-reads by the emergency physician. The majority of discrepancies were minor with 75.8% Grade 1 and 22.3% Grade 2. Only 1.7% were Grade 3 which required return to the ED for further treatment. A small number of discrepancies, 0.2%, were Grade 4. Grade 4 discrepancies accounted for 2 of the 16121 total reads, equivalent to 0.01%. A slight disagreement in finding between emergency physician and radiologist accounted for 8.2% of discrepancies. Of the xray findings not appreciated by the emergency physician, 22.9% were possible or definite infiltrates on chest xray, 16.6% possible or definite fractures, 15.6% lung nodules on chest xray, 0.3% pneumothoraces.
Conclusions: Results suggest that plain radiographic studies can be interpreted by emergency physicians with a very low incidence of clinically significant discrepancies when compared to the radiologist over-read. Due to rare though significant discrepancies, radiologist interpretation should be performed when available. Further studies are needed to determine the generalizability of this study to EDs with differing volume, patient population, acuity, and physician training.
EMF Chest Radiograph Findings Suggestive of Pneumonia Following Cardiac Arrest
Weissman A, Gozansky E, Andrews G, Rittenberger J, Callaway C/University of Pittsburgh, Pittsburgh, PA Study Objectives: Over 347,000 adults suffer an out-of-hospital cardiac arrest (OOHCA) annually. Pneumonia is a common complication following cardiac arrest, the estimated incidence ranges from 21 to 67%. Diagnostic uncertainty for pneumonia arises from overlap with clinical findings of the post-cardiac arrest syndrome (eg, elevated white blood cell count, hemodynamic and respiratory compromise, tachycardia), as well as targeted temperature management which masks fever. Additionally, chest radiograph abnormalities result not only from infection but also from cardiopulmonary resuscitation and contusion, edema, aspiration, and acute respiratory distress syndrome (ARDS). Non-specific chest radiograph abnormalities result in antibiotic administration for over 60% of post-arrest patients at our institution. Untargeted antibiotic therapy can be harmful to patients by causing further organ dysfunction, antibiotic resistance and resistant infections, and increased hospital length of stay and cost. As a first step to develop a multivariable logistic regression model for diagnosing pneumonia and appropriately allocating antibiotics, we tested whether inter-rater agreement on specific chest radiograph findings in post-arrest patients was reliable.
Methods: Two board certified body-imaging radiologists, blinded to the clinical data and subject identifiers, independently retrospectively reviewed initial chest
